Objective: This study was undertaken due to the popular belief in most of the Asian countries that the unripe fruit of Carica papaya L if eaten during early months of pregnancy can lead to miscarriage. The aim of the present study was to screen the effect of administration of hydroethanolic extract of unripe fruit of Carica papaya L (EECP). Materials and Methods: Female pregnant rats were taken and divided into various groups viz; GroupI (control); GroupII (200mg/kg p.o EECP);GroupII (400mg/kg p.o EECP; and Group IV(Ethinyl estradiol 0.02mg/kg.p.o) for the experiments. After oral administration of the extract laparotomy was performed and uteri were examined to determine the number of implantation sites. At the end of the experiment all the rats in each group were sacrificed. Haematological and biochemical parameters were determined. Hormone level modulation was also analyzed. Results: The present study suggested that there are significant variations in the biochemical parameters. The hormonal stability had also been altered which had in turn led to the termination of pregnancy. Conclusion: The study revealed that hydroethanolic extract inhibited the process of implantation. The loss of implantation caused may be due to antizygotic, blastocytotoxicity of the extract.
INTRODUCTION
Plant based concoctions has become a signi ficant element of various medical systems around the world. Majority of the plants studied have shown effective medicinal values. Traditional knowledge is now being studied and understood with respect to its foundation. Population explosion has created a con siderable setback in the economic growth development in developing countries thus demanding an immediate betterment of new potential contraceptives.
1 Studies have high lighted the unmet demand for safe, inexpen sive, and acceptable contraceptives to avoid unwanted pregnancies and resultant abor tions. 2, 3 Although a wide variety of synthetic contraceptive agents are available, these cannot be used continuously due to their severe side effects. 4, 5 The control of human fertility in the sense of its limitation has Submission Date: 24-03-2017; Revision Date: 31-05-2017; Accepted Date: 25-09-2017 become one of the most important social and medical problems confronting mankind today. Contraception is literally the preven tion of conception, but is generally taken to mean prevention of pregnancy. With any method of contraception, there is some risk of pregnancy. 6 Termination of pregnancy is a medically directed miscarriage prior to independent viability, using pharmacological or surgical means. The moral and legal aspects of abortion are subject to intense social debate in many parts of the world. In the recent years efforts are being made to identify herbal contraceptives which are biologically safe and also cost effective. Certain herbs should never be used in preg nancy. As a general rule, no medications or herbs should be used in the first trimester of pregnancy, unless medically indicated.
One exception to this rule is ginger root (Zingiber officinale), which has been used for centuries worldwide for morning sickness. 7 Carica papaya Linn (C.papaya) belonging to the family of Caricaceae, is widespread throughout the tropical and subtropical areas. It is commonly known as papaya in English, papita in Hindi and koppanga in Malayalam. The plant recognized by its weak and usually unbranched soft stem yielding copious white latex and crowded by a terminal cluster of large and long stalked leaves, is rapidly growing and can grow up to 20 m height. It is cultivated for its fruits. Papaya as in many fruits and vegetables is rich in antioxidant compounds. The fruit contains a high level of vitamin C, carotenoids such as β-carotene and lycopene. Several studies have proven that C.papaya L has commendable medicinal properties. Papain is a proteolytic enzyme which finds numerable industrial uses. It is used in meat tenderizes and chewing gums. The leaves are used for treatment of malaria, dengue and jaundice. Both leaves and fruits of C.papaya possess medicinal properties like anti-inflammatory hypoglycaemic, anti-fertility, hepatoprotective, wound healing, antihypertensive and antitumor activities. 8 Vegetable abortifacients have been in use for a long time in many countries and were or are still em ployed in rural areas of India. 9 Evidences from several studies suggest that the unripe fruits of C.papaya have antifer tility properties. Consumption of ripe papaya during pregnancy is not dangerous, however unripe and semi ripe papaya contain high amount of latex that produces marked uterine contraction that could be unsafe during pregnancy. 10, 11 The crude papaya latex contains a utero tonic principle consisting of a combination of enzymes, alkaloids, flavanoids and other substances, which evoke sustained contractions of the uterus by acting mainly on the alpha adrenergic receptor population of the uterus at different stages. 12 Papaya leaves has been seen as a potential source of useful food and drug items. The presence of alkaloids is being effectively used as an anti-malarial agent. 13, 14 According to the book 'Nature cure for cancer' there are many reports that cancer sufferers have been healed by drinking papaya leaf con centrate 15 . Medical research in animals has confirmed the contraceptive and abortifacient capability of papaya, and also found that papaya seeds have contraceptive effects in adult male langur monkeys, possibly in adult male humans as well. Unripe papaya is especially effective in large amounts or high doses. 16 Papaya is not teratogenic and will not cause miscarriage in small, ripe amounts. Phytochemicals in papaya may suppress the effects of progesterone. Oral or intraperitoneal administration of various formulations of the papaya plant during different phases of pregnancy was reported to have exerted a number of effects on pregnancy and embryonic devel opment, such as anti implantation activity, increased post implantation loss, and embryo toxicity. Researchers have noted that unripe papaya latex acts like prostaglandin and oxytocin, which the body makes to, start labor. Synthetic prostaglandin and oxytocin are commonly used to start or strengthen labor contraction. 10 The same extract produced antifertility effect in a dose dependent manner and the contraceptive effect manifested a defi nite period of time.
MATERIALS AND METHODS

Plant collection and identification
The unripe fruits of C.papaya L were collected from in and around Kodakara, Thrissur, Kerala. They were identified and certified by the Taxonomist, Botanical Survey of India (BSI), Coimbatore, Tamil Nadu, India (Plant identification no: BSI/SRC/5/23/2013-14/ Tech/683).
Plant Extraction
Crude plant extracts were extracted by Soxhlet extrac tion method. About 100 grams of plant material was uniformly packed into a thimble and extracted with 350 ml of 50% ethanol as solvent. The process of extraction continued till the solvent in siphon tube of an extractor became colourless. The solvent extract was filtered and dried using rotary evaporator. This ethanolic fraction of Carica papaya L (EECP) was taken for further studies.
Phytochemical analysis
The extract was subjected to various qualitative phytochemical analyses. saponins, glycosides and tannins were tested. The quan titative phytochemical analyses were also conducted.
HPLC Analysis
The extract was subjected to High Pressure Liquid Chro matography. For determining the flavanoid, 1mg of the extract was dissolved in HPLC grade methanol(mobile phase).Quercetin was used as the standard. The flow rate was 0.5 ml per minute and the flavanoid was monitored at 272 nm. For determining the alkaloid, mobile phase was acetonitrile: water (50:50). Caffeine was used as the standard. The flow rate was 1.0 ml per minute and the alkaloid was monitored at 271 nm. The HPLC analysis was performed using Agilent 1260 Infinity Quaternary Liquid Chromatography, column ZORBAX Eclipse Plus C18 (4.6x250 mm, 5 um).
EVALUATION OF UTEROTONIC ACTIVITY
Experimental animals
Healthy female Wistar albino rats weighing about 150-200g were procured from animal house, K.M.College of Pharmacy, Uthangudi, Madurai. They were housed in polypropylene cages (38cm x 23cm x10cm) with not more than six animals per cage and maintained under standard environmental conditions (14h dark /10h light cycles; temp 25±2°C; 35-60% humidity, air ventilation) and were fed with standard pellet diet (M/s. Hindustan Lever Ltd., Mumbai, India) and fresh water ad libitum. The animals were acclimatized to the environment for two weeks prior to experimental use. Animals were fasted over night before the experimental schedule, but had free access for water ad libitum. The entire study was approved by the Institutional Animal Ethical Committee (IAEC) which is certified by the Committee for the Purpose of Control and Supervision of Experi ments on Animals (CPCSEA), Ministry of Social Justice and Empowerment, Government of India (IAEC no.:661/02/c/CPCSEA).
Acute toxicity study
Acute toxicity study was performed according to OECD guidelines 425 (Organization of Economic Co-Operation and Development). 23 The rats were fasted over-night and provided with water ad libitum. Following the period of fasting, the animals were treated with the test extract at the dose of 2000 mg/kg (EECP) body weight.
Uterotonic activity study
Vaginal smear of each female rat was monitored daily and rats with normal estrous cycle were selected and anti implantation study was conducted 24 . Rats found in proestrus phase of cycle were caged with males of proven fertility, in the ratio of 2:1 and examined the following morning for evidence of copulation. Rats exhibiting thick clumps of spermatozoa in their vaginal smears were separated and that day was designated as day 1 of pregnancy and the rats were divided into four groups containing six rats in each group. From day 1 all the rats were given specific extracts. Group I (control) received the vehicle (1% tween80 p.o).Groups II and III received EECP at 200 mg/kg and EECP at 400 mg/kg of body weight respectively. Group IV received a stan dard reference drug Ethinyl estradiol (0.02 mg/kg, p.o). On day 10 laparotomy was performed under ketamine anesthesia and sterile conditions. The uteri were exam ined to determine the number of implantation sites. The abdomens were sutured and the animals were allowed to go on term. At the end of the experiment all the rats in each group were sacrificed and the blood was collected through cardiac puncture for studying haematological parameters and serum was separated for studying bio chemical parameters.
Study of alteration in hormone levels
The effect of EECP on the stability of hormones essential for sustaining pregnancy viz; β-human Chori onic Gonadotropin (β-hCG), progesterone and estradiol was screened. 25 At the end of the experiment, all the rats in each group were sacrificed and the blood was collected through cardiac puncture and serum was col lected for the study.
Statistical analysis
The results are expressed as mean ± standard deviation (SD).Differences between groups were assessed by one way analysis of variance (ANOVA) using the Statistical Package of Social Sciences (SPSS, Version 16.0 for windows). The group means were compared by Duncan's Multiple Range Test (DMRT). Values were considered statistically significant when p < 0.05.
RESULTS
The solvent extraction of the unripe fruit of C.papaya was performed and 8.9g of crude fraction was obtained. Phytochemical analysis was performed and the results are shown in Table 1 . The results showed the presence of carbohydrates, protein, flavanoids, alkaloids, saponins, tannins, glycosides etc. Quantitative estimation of the phytochemicals were performed and are depicted in Figure 1 . The bioactive were detected using quercetin and caffeine as standards respectively (Figure 2 and Fig  ure 3 ).
Acute toxicity study
The study revealed that the EECP are found to be very safe up to 2000 mg/kg of body weight. Hence the effec tive doses were fixed as 200 and 400 mg/kg for further pharmacological studies.
Uterotonic activity study
The study revealed that both doses of EECP inhibited the process of implantation. The same has been depicted in Table 2 . The loss of implantation caused may be due to antizygotic, blastocytotoxicity, as well as anti-implantation activity. 25 During the study of haematological parameters a statistically non-significant change in the RBC, WBC, haemoglobin content were observed in the antiimplan tation group of rats after administration of the EECP at 200 mg/kg and EECP at 400 mg/kg of body weight respectively when compared with the control groups. The results are depicted in Table 3 . The biochemical parameters were studied and the results are depicted in Table 4 . During the investigation the glucose concentration was not significantly altered in EECP treated group of animals when compared with the control and they were within the normal range. The cholesterol con centration was increased after EECP administration indi cating non utilization of cholesterol by the system. The triglycerides concentration was increased after EECP administration indicating non utilization of triglycer ides by the system. In the present study, an increase in alkaline phosphatase was observed in both low and high dose of EECP treated animals. The level of SGOT and SGPT are commonly used as a way of screening for liver anomalies. SGOT and SGPT are raised in acute liver damage. A statistically non-significant change in the SGOT and SGPT values were observed in groups II and III after administration of the EECP at a dose of 200 mg/kg and 400 mg/kg of body weight treated rats respectively when compared with control groups. Both the values were found within the normal range. This indicates that EECP have no toxic effect on liver, biliary system, and pancreas.
Study of alteration in hormone levels
The assessment of the abortifacient activity was per formed. The results showed that EECP EECP sig nificantly affects on the stability of the hormones that maintain pregnancy. After the extracts were given, the level was altered significantly in all groups. The preg nancy of Group II and III were terminated successfully. The rats of Group I (Control) delivered pups without any malformation.
Effect of EECP on β-hCG
During the screening of hormone levels in various groups (Table 5) , it was observed that the β-hCG level decreased on day 21 and is statistically significant. This is due to the fact that the level of this hormone would decrease after the first trimester even when the pregnancy persist. In group II, III and IV there was a decrease in the hormone level on day 21. This may be due to the action of the extract on the hormone stability.
Effect of EECP on progesterone
It was inferred from Table-6 that the level of the hormone on day 10 and day 21 showed significant differences. In group I(control) it was observed that the progesterone level increased on day 21 and is statistically significant. This is due to the fact that the level of this hormone would increase during the period of preg nancy. In all other groups, only a slight increase in the Values are Mean ± SD (n = 6 in each group). Values are Mean ± SD (n = 6 in each group) *P< 0.05 when compared with the control **P< 0.01 when compared with the control ***P< 0.001 when compared with the control hormone level on day 21 was noted which is statistically not significant. This may be due to the action of the extract on the hormone stability which would in turn lead to termination of pregnancy.
Effect of EECP on estradiol
It is inferred from Table 7 that statistical analysis was carried out for estradiol for each group between day 10 and day 21. This is due to the fact that the level of this hormone would increase during the gestation period which in turn helps to maintain pregnancy. In groups II,III and IV drastic variation was observed on day 21. This may be due to the action of the extract on the hormone stability due to which the termination of preg nancy takes place.
DISCUSSION
The study revealed that both doses of EECP inhibited the process of implantation. It is well known that for implantation, exact equilibrium of estrogen and proges terone hormone level is essential and any disturbance in the level of these hormones may cause infertility
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. The compound of hormonal values usually disturbs the hormonal milieu in the uterus and provokes anti fertility effect. Therefore, the antiimplantation activity may be due to increased estrogenic activity, causing the expulsion of ova from the tube, disturbing the luteotro phic activity of the blastocyst. 27, 28 In the present study, both the doses of EECP exhibited anti-implantation and abortifacient properties. This result agreed with the finding of Badami et al., 29 who reported that oral admin istration of ethanol extract of the powdered root of Derris brevipes variety coriacea showed both abortifacient and antiimplantation effects in rats. Since a statistically non-significant change in the RBC, WBC, haemoglobin content were observed in all the groups after administra tion of the EECP at 200 mg/kg and EECP at 400 mg/kg of body weight respectively when compared with the control group, it indicates that the EECP have no toxic effect on haematological parameters. During the study of biochemical parameters the glucose concentration was not significantly altered in EECP treated group of animals when compared with the control and they were within the normal range. The cholesterol and triglycerides concentrations were altered after EECP administration indicating non utilization of cholesterol by the system. Hence the investigation suggests that EECP treatment exerts estrogenic activity, in female rats. It is well established that alkaline phosphatase is associated with the decidual cell reaction and play important role in implantation. In the present study, increase in alkaline phosphatase was observed in both doses of EECP treated animals. The precise role of phosphatases in the process of implantation still needs proper understanding although, it would be premature to correlate the changes in the uterine phos phatases and anti-implantation effect of test substances but the alteration in the activity of the uterine phospha tases could conjecturally be playing a role in the prevention of pregnancy. 
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Groups
Level of β-HCG in mIU/ml
Day 10 Day21
GroupI ( A statistically non-significant change in the SGOT and SGPT values were observed in the anti-implantation group of rats after administration of the EECP at a dose of 200 mg/kg and 400 mg/kg of body weight respectively when compared with control groups.
Both the values were found within the normal range. This indicates that EECP have no toxic effect on liver, biliary system, and pancreas. In the study it was noticed that there is significant difference in the level of β-hCG because after the first trimester the level of this hormone returns to the normal level even when the pregnancy persists. 31 In the treated groups signifi cant variation was observed on day 21 in the level of progsterone. This in turn had affected the stability of pregnancy. In group II, III and IV drastic variation was observed on day 21 in the level of estradiol. This may be due to the action of the extract on the hormone stability which would in turn lead to termination of pregnancy. The loss of the foetus caused by the extracts may be due to their anti implantation activity.
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The present investigation has shown that papaya latex has oxytocic properties similar to the in vitro effects of oxytocin and prostaglandin F2a in pregnant and nonpregnant rat uterus. This suggests that crude papaya latex could be a potential abortifacient.
CONCLUSION
The present study revealed that the hydroethanolic fraction of unripe fruit of C. papaya L has pronounced uterotonic effect on the hormonal levels of β-hCG, progesterone and estradiol which are vital for maintain ing pregnancy. The biochemical parameters also showed significant variations. 
SUMMARY
• The unripe fruit of Carica papaya L were taken for the present study.
• The hydro-ethanolic extract was prepared and the phytochemicals were analyzed. • The extract was tested for uterotonic property using Wistar albino rats. After administration of the extracts, antiimplantation property, haematological as well as biochemical parameters were screened.
• The present study revealed that the hydro-ethanolic fraction of unripe fruit of C.papaya L has pronounced uterotonic effect. 
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